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Profile data “analysis” is

Analysis of Profile Data Relationship

Profile Data

= data matrix

data

1A

Utilize Data Structure

feature
I
I

T

<+
comparison

borrow information of the others
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Inter-sample
relationship

PUEIRER

AACS 6.966435
AADAC 10.77185
AADACL2 3.643771
AADACL3 5.179979
AADACL4 4.041141

7.868019

AADAT

_

control drug 1@ drug 2@
[ | [ | [ )
genea | & | & | A | & | &
gene b
gene c
gene d
relationship
gene g
gene h
gene i
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. Multivariate describing a specimen

Profile Data Set (Matrix)

Mizuno T, BPB, 2020
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MG-132

:Radicicol
Geldanamycin

Okadaic acid

_:Vinblastine
Nocodazole

ICRF-193
Staurosporine
LY294002
Tunicamycin
Cycloheximide
Brefeldin A
Jasplakinolide
Cytochalasin D
Etoposide
Daunomycin
Actinomycin D
lejimalide A
lejimalide B
Bafilomycin A1
Concanamycin A

Muroi M, Chem Biol, 2010
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Raw Image Corrected Image

In Computer

Standard Image

1.Determine
Deformation
Field

2.Apply to
correct

Spot List
of corrected
volumes

e
with several. | Master Spot
images Map

Kinoshita S, Biol Pharm Bull, 2019
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vincristine (24 h)
vincristine (8 h)
etoposide (8 h)
paclitaxel (8 h)
PD184352 (24 h)
PD184352 (8 h)
Camptothecin (8 h)
PD184352 & Vincristine (24 h)
PD184352 & Vincristine (8 h)
Doxorubixin (8 h)

Cisplatin (8 h)
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Unrecognized aspects of chemicals
NMDA receptor

Lipton SA, NeuroRX, 2004

=Na"

Gca” N H2

Glu or

q&“' v' Developed for anti-flu

Also used for Dementia

Memantine

Anti-cancer
Anti-cancer +

No
treatment

v' Developed for anti-viral

e @ & o0 medication such as HCV
N - ‘

N)N'ﬁ Also effective for Malignant
’l ‘\
Ho N L Prostate Cancer
0 ribavirin
OH OH Kosaka, Can Sci, 2013

Some of drug repositioning may be called drug redevelopment
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How to uncover unrecognized aspects?

observable &
analyzable

Main effect v" The main strong effect
. dominates whole effects
Main effect

masked by the main

Decomposition & Understanding

Main effect Main efrect v' Decomposition

enables handling both

> main & sub effects

-
analyzable 13




Orthogonal Linear Separation Analysis (OLSA)
, ¢ Mizuno T, Sci Rep, 2019
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esponse score Genel (70.001) Response
L reflecting the degree Gene2 | 0.012 vector
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of cells treated \ effect (a scalar) ) : 5 reflecting a
: decomposed
\ with a drug / Gene 0.271 effect P
11911
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Direction of Scores

*microarray data of MCF7 cells treated with ~300 small compounds (http://www.ilincs.org/ilincs/signatures/main)

Factor Contribution Estimated Basic Effect GO

system development

] .
7 1.70% ER activation (GO:0048731), etc

List of Scores in Training Data

Dose
Rank Perturbagen Type
: (uM) yp 0.6
1 estradiol 0.01, 0. Estrogen
g 0.4- -

2 equilin 15 Estrogenic steroid

3 estradiol 0.01 Estrogen 0.2:

4 estradiol 14.6 0.0

3 estradiol 0.1

. —-0.2¢ .
366 tamoxifen 7 ~0.4

0 100 200 300

367 raloxifene 7.8 Estrogen a¥igonist Score Distribution
368 fulvestrant 1 Estrogen antagonist

369 fulvestrant 0.01
370 fulvestrant 0.01, 1

Estrogen antagonist

Estrogen antagonist
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*microarray data of MCF7 cells treated with ~300 small compounds (http://www.ilincs.org/ilincs/signatures/main)

P14V histgram
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Compound List Sorted with P14V Scores

perturbagen

thapsigargin
ciclosporin
ionomycin
ciclosporin
geldanamycin
thioguanosine
thiostrepton
tanespimycin

protriptyline
mometasone
perphenazine

Dose
(kM)
0.1
34
2
1
1
12.6
24
1
134
76
10

phenoxybenzamine 11.8

cyproheptadine
trimipramine

delsoline
ciclopirox
cycloserine

124
9.8
8.6
15

392

P14V
Score
2343
14.81
11.98
1143
10.64
7.66
7.49
734

5.01
4.75
461
4.25
3.38
532

-0.0089

Repoted
(PMID)
25126734
28324237
7876163
28324237
9428803
no
24952196
25126734

no
no
no
no
no
no

no

-0.0130 27757583

-0.0131

no

FDA
approval

yes
yes
yes
yes
yes
yes

Criteria for Candidates

v

v
v
v

Medium score
Approved by FDA
No reports in PubMed

p.0. drug

remarks

Control

candidate
Plaster
candidate
candidate
candidate
candidate

negative
negative
negative
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clustered in clusters far from the well-known
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Morita K, Sci Rep, 2020

XBP1 splicing test in MCF7 cells vs DMSO XBP1 splicing test in MCF7 cells vs DMSO

] 1 .
250 i ‘ i v’ Zooming in relatively weak changes
! 1 3 10 | .
1 |
1 1
200 ! .
I 1 3 -
! i 4
1 1
' :

-
o
PN
>
Q
=k
=
Q.
Q
=
Q
(ep
Q
n
®

150 b e

Increase

w

100

XBP1-s / XBP1l-u (arbitrary unit)
N
I

XBP1-s / XBP1l-u (arbitrary unit)

3
N
N
q
|
o pe
I
¢ -
_|...
meds

— 1 ----------- . -'--__'%-_I ------ it s ot bbb _' -_":%-_- _""‘:""
*DMSO =
e —— 4— e 0
) o @ o X c o o o o o o X c
c c c c (o) = c c c c c c o =
s 2 2 5 E |5 % % s % E $ E| 5 & %
g £ £ 8 o o 2 3 g £ s £ @ @ o o
© S o o © ° ° o & o % o ° ]
E’ c © [¢}) 2‘ Q 0 g ; = S o — Q 0 S
o ¢ B S £ O Q s & 2o § E © o
= - = = & = h = =
ol - gl o
Medium score zero score Med|u|;1 score | Z€ro score
£
o

Pheng



EENBIEA DD

v' We often want to know what effects a mixture has
v Ex) Development of Detergents, Natural Products, etc.

22
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v Decomposition Approach May Be Useful in the Situation

Effect 1

Mixture

»  Effect 2

Effect 3

23



v Whether data derived from a mixture is explained by data of single treatment?

Data from GEO Dataset | (ID: GSE56188) Data from CMap

6 h treatment
11} ConnecTIVITY MAPO2

N2 I transcriptome /

PC3 cells .
Different sources !

4

# Mi?une': T, 5o Rep, 2019
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Future Perspective

rrrrrrrrrrrrrrrrrrr PI3K inhibitor random

1,/ 7077Y—-LREA |/ PISKEEFA random
Obtain data and Predict drug /P

label based on transcriptome — W
mean 0.996, mean 0.909, mean 0.480
ROC-AUC std 0.004 std 0.010 std 0.044

v' Label prediction (= catching main effect) is OK

How about sub-effects?

3
v Utilization of OLSA

v Establishment novel decomposition profile data
analysis for LINCS data
v Annotation by biological knowledge




Future Perspective

nnnnnnnnnnnnnnnnnnn PI3K inhibitor random
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Obtain data and Predict drug
label based on transcriptome

TR
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mean0996, mean0909, mean0480
ROC-AUC std 0.004 std 0.010 std 0.044

change after APAP injection

How about in vivo/humdQg -

0.0- ~—

n result

Utilize information of the bridgir

. . | " Predicted
v immune cell population | d;‘ia'ﬁye

. . our
v’ kinetics ot method
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Unrecognized aspects of chemicals

Ribavirin, an anti-virus, converts the malignant

prostate cancer to the normal one

Anti-cancer

N N Anti-cancer +

treatment Anti-cancer treatment

Malighant
prostate
cancer

11} ConnecTIviTY MAP. 02

search drugs
Malignant exhibiting
to Normal

Kosaka, Can Sci, 2013 34
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Visualization of Outcome
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(Exploratory) Factor Analysis

| XERUHE ~_
Factor Variable Uniqueness

59'?13“1'"0 Data Some unique factor
determining drug effect  representing determining each
drug effect drug effect
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